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© Controlling apparatus for power steering: 

© A controlling t apparatus for power steering sys* 
tern is provided with a differentiation, unit (14) in 
which a signal selecting eiement 144 judges whether 
a first torque detecting signal Ti haying a high gain 
is in a saturated range or not outputs as a differen- 
tial cunent l 4 a first differential current ^ ottained 
by differentiating the. first torque detecting signal Ti 
in the case where the first torque detecting signal Ti 
is not in the saturation range, and outputs as the 
differential current I* a second differential current l& 

F l g. 1 . 



obtained by differentiating a second torque detecting 
signal Tz having a low gain in the case where the 
first torque detecting signal Ti is in the saturation 
range to generate the differential current ^ in the 
case where the first for adjusting a control value of a 
driving current of a steering assisting motor (8), 
whereby ft is possible to obtain a sufficient effect of 
differential control for a wide range of steering 
torque without producing an inharmonious feeling in 
steering feeing. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a controlling 
apparatus for an electricalry-drlven power steering 
system installed on an automobile. 

Description of the Related Art 

An electricalry-drlven power steering system 
Installed on an automobile is designed to assist an 
operation force necessary for steering the auto- 
mobile by using a motor, wherein its controlling 
apparatus is constituted such that, a torque sensor 
which detects a rotational force applied to a steer- 
ing wheel and a motor which assists the operation . 
of a steering mechanism are disposed on the 
steering mechanism to which the steering wheel is 
connected in an interlocking fashion through a 
shaft, and the operation force of the steering wheel 
is reduced by driving the motor responsive to de- 
tection values of the torque sensor. 

In such a power steering system, there were 
problems of deterioration in responsibility of the 
steering mechanism and a phase delay in an elec- 
tric circuit of the controlling apparatus due to the 
motor inertia and frictions of a reduction unit inter- 
posed between the motor and the steering mecha- 
nism. In order to solve the problems, a technique 
of adjusting a motor current by differentiating de- 
tecting signals of the torque sensor to cope with 
the deterioration and the like of the responsibinty, 
for example, Japanese Patent Application Laid-. 
Open No. 61-115771(1966) Is known. This is con* 
structed to perform a differential, control, which 
operates the steering mechanism without a time 
delay by differentiating the detecting signal of the 
torque sensor, adding a cfiffererrtiated signal to a 
temporary control value obtained responsive to the 
detecting signal of the torque sensor, and respond- 
ing to a steering force detected by the torque 
sensor. 

In an apparatus in which such differential con- 
trol Is implemented, the torque sensor detecting 
signal and a temporary target value of a motor 
driving current are functionally processed before- 
hand, the temporary target value of the motor driv- 
ing current is decided from the torque sensor de- 
tecting signal by using this function, and the dif- 
ferentiated signal of the torque sensor detecting 
signal is added to this temporary target value to 
decide a final target value of the motor driving 
current Then, the motor current was controlled so 
as to coincide with the decided target value to 
assist the steering. In this case, for example, such 
as the U. S. Patent Application No,688,1Q7, an 
apparatus which uses a high gain signal obtained 



by amplifying the output signal of the torque serh 
sor, or a low gain signal obtained by not amplifying 
the output signal of the torque sensor, as a detect- 
ing signal which is subject to the differential pro- 
5 cessing is known. 

In a conventional controlling apparatus for a 
power steering system which performs the differen- 
tial control as stated before, there were such profc^ 
lems as described hereinbetow. In case of using 
w the high gain signal, though its differential amount 
is large, on the other hand, since this signal has a 
high gain, it is to be saturated above a predeter- 
mined torque, thus the differential control does not 
work and an inharmonious feeling such as a feeling 
is of hooking is produced in steering feeling because 
the differential amount becomes zero in the satu- 
rated range. Meanwhile, in case of using the low 
gain signal, though the differential control works in 
a wide range of steering torque, on the other hand, 
20 since the differential amount is small, an effect of 
differential control is not obtained sufficiently, thus 
when its differential constant is Increased to obtain 
the effect of differential control sufficiently, the dif- 
ferential value is liable to oscillate, thereby produc- 
es ing the vibration in steering. 

SUMMARY OF THE INVENTION 

The present invention has been devised in 
30 view of such circumstances, it is therefore a pri- 
mary object thereof to provide a controlling appara- 
tus for a power steering system, which is capable 
of obtaining a sufficient effect of differential control 
in a wide range of steering torque without produc- 
es ing an ^harmonious feeling in steering feeling. 

The controlling apparatus for the power steer- 
. ing system according to the present invention is 
constituted such that, the detection result of a 
torque sensor which detects a steering torque ap- 
40 plied to a steering wheel is represented by a high 
gain first detecting signal which saturates in a 
predetermined torque range, and a second detect- 
ing signal whose gain is lower and which does not 
. saturate in the predetermined torque range to de- 
45 cide a motor driving current responsive to the first 
detecting signal, and further, Includes judging 
means for judging whether the first detecting signal 
is in the predetermined torque range, and means 
for adjusting the motor driving current on the basis 
so of a differentiated signal of the first detecting signal 
in the case where it is judged that the first detect- 
ing signal Is not In the predetermined torque range, 
and adjusting; the motor driving current on the 
basis of a differentiated signal of the second de- 
es tectlng signal In the case where it is judged that 
the first defecting signal is in the predetermined 
torque range, 

in such controlling apparatus for the power 
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steering system of the present invention; though 
the motor driving current is adjusted on the basis 
of the differentiated signal of the first detecting 
signal in the case where the first detecting signal 
representing the detection result of the torque sen- 
sor is not saturated, since gain of the first detecting 
signal is relatively high and its differential value is 
large in this case, an adjusting amount of the motor 
driving current can be obtained sufficiently. Since 
the motor driving current is adjusted on the basis 
of the differentiated signal of the second detecting 
signal when the first detecting signal rs saturated, 
the adjusting amount of the rhotor driving current 
can also be obtained in the torque range' wherein 
the first detecting slgnat is saturated. Thereby, the 
adjusting amount of the motor driving current is 
obtained for a wide range of steering torque; In 
such a way. since tho adjusting amount of the 
motor driving current is obtained even when the 
first detecting signal is saturated, the motor driving 
current is adjusted for the wide range of steering 
torque without producing the inharmonious feeling 
in steering feeling. 

The above and further objects and "features of 
the Invention will more fully be apparent from the 
following detailed description with accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1 is a block diagram showing a configura- 
tion of a controlling apparatus for a power steer- 
ing system according to the present invention, 
Rg. 2 is a block diagram srtpwihg a specific 
configuration of its differentiation unit, 
fig. 3 is a graph showing an example of rela- 
tionship between a steering; torque and a signal 
voltage In a first torque detecting signal and a 
second torque detecting signal, 
Rg. 4 is a flow chart for explaining the operation 
of a controlfing apparatus fbr a power steering 
system of the present invention, and 
Rg. 5 is a block diagram showing a configura- 
tion of a controlling apparatus for a power steer* 
ing system showing another embodiment of the 
present invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

m the following, ttie present Invention is specifi- 
cally described on the basis of the drawings show- 
ing its embodiments. Fig. i Is a block diagram 
showing a configuration of a controlling apparatus 
for a power steering system according to the 
present invention. 

In Fig 1, numeral 1 designates a control unit 
including input ports ai. a2, as, aV, as and an 



output port bi . 

To the input port a } , a detecting signal of a first 
torque sensor 21 which detects a rotational force 
applied to a steering wheel connected to a steering 

6 mechanism, not shown, in an interlocking fashion 
via a shaft, is given as a first torque detecting 
signal Ti of a steering torque via an amplifying 
circuit 4 which sets a gain and upper/lower limit 
values. The first torque detecting signal Tv has Its 

w voltage saturated by the amplifying circuit 4 In the 
case where the detected steering torque exceeds a 
detection range necessary for assisting the steering 
in a usual running state. 

To the input port a2, the detecting signal of the 

re first torque sensor 21 which does not go through 
the amplifying circuit 4 is given as a second torque 
detecting signal Ti. 

To the input port aa; in the same way as the 
first torque sensor- 21, a detecting signal of a 

so second torque sensor 22 which detects a rotational 
force applied to the steering wheel connected to 
the steering mechanism, not shown, in an interlock- 
ing fashion via the shaft, is given, 

To the input port a*, a vehicle speed detecting 

25 signal V which is an output of a vehicle speed 
sensor 3 detecting a vehicle running speed is giv- 
en. 

To an input port as, a current detecting signal. 
Is which is an output of a motor current detecting 

so circuit 7 detecting a driving current of a motor 6 
which performs the' steering assisting operation of 
the steering mechanism is given. 

Meanwhile, to an output port bi , a motor driv- 
ing circuit 5 which drives the (motor 6 is connected. 

3S The first torque detecting signal Ti Inputted 
from the input port ai of the control unit 1 Is given 
to a phase compensator 11 and a differentiation 
unit 14. The first torque detecting signal Ti given 
to the phase compensator 11 has its phase pro- 

40 ceeded and is given to a function generating unit 
12. The function generating unit 12 inputs the first 
torque detecting signal Ti which has been phase 
compensated, and outputs a target current I which 
is a temporary target value of the motor current 

45 . In the function generating unit 12. as shown in 
Rg. 1, functions, thereby the target current I in- 
creases proportionally as the first torque detecting 
signal T| is increased when the first torque detect- 
ing signal Ti exceeds a predetermined dead 2one, 

50 and the target current I is saturated when, further, 
the first torque detecting signal Ti exceeds a pre- 
determined value, are decided variably responsive 
to the vehicle speed detecting signal V (where, VY 
< V 2 < V 3 such that, a ratio of target current I 

55 against the first torque detecting signal Ti 83 well 
as a saturated value of the target current I become 
smaller, as the vehicle speed detecting signals Vt , 
V 2 , V 3 ... become larger. In the function generating 
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unit 12, the target value I Is decided responsive to 
the first torque detecting signal Ti given from the 
phase compensator 11 and given to an adder 13. 

The second torque detecting signal T± Inputted 
from the input port as Is given to a differentiation 
unit 14 having a configuration as to be described . 
later, and at the same time, used as the fail-safe 
processing for interlocking various controlling ap- 
paratuses at troubles. To the differentiation unit 14, 
the vehicle speed detecting signal V is also input- 
ted from the input port a+ besides the ftrst torque 
detecting signal Ti and the second torque detect- 
ing signal T 2 , In the differentiation unit .14, by a 
method to be described later, the first, torque de- 
tecting signal T, and the second torque detecting 
signal Jz are respectively differentiated, and com- 
pensated by using a differential constant decided 
responsive to the vehiclo speed detecting signal V, 
and either of these results is given to the adder 13 
as a differential current Id. In the adder 13, the 
target current I given from the function generating 
unit 12 and the differential current Id given from the 
differentiation unit 14 are added and the added 
result is given to a subtracter 15. 

Also, me: detecting signal of the second torque 
sensor 22 inputted from the input port as Is used 
for the fail-safe processing. 

The current detecting signal Is inputted from 
the input port as is given to the subtracter 1 5. In 
the subtracter 15, the current detecting signal Is is 
subtracted from the added resuft of the adder 13, 
and the subtracted result is given to a motor target 
voltage calculating unit 16. In the motor target 
voltage calculating .unit -16* the given subtracted 
result Is subjected to PID (Proportional plus Integral 
plus Derivative) calculation, and a PWM (Pulse 
Width Modulation) signal on the basts of the cal- 
culated result is given to the motor driving circuit 5 
via the output port bi . 

Next, a detailed configuration of the differenti- 
ation unit 14 is described. Fig. 2 is a block diagram 
showing the configuration of the differentiation unit 
14. 

In the differentiation unit 14, the first torque 
detecting signal T, Is given to a primary delay 
element 141a; a subtracting element 142a and a 
signal selecting element 144, respectively. In the 
primary delay element 141a. a primary delay signal 
is outputted against the first torque detecting signal 
T! which is the input signal, and a primary delay 
signal Tu outputted from the primary delay ele- 
ment 141a Is given to the subtracting element 
142a. In the subtracting element 142a, the primary 
delay signal T u is subtracted from the first torque 
detecting signal Ti r and a differential value ATi 
which is its subtracted result Is given to the gain 
element 143a. To the gain element 143a, a vehicle 
speed detecting signal V is given besides the dif- 
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ferentlal value ATi. In the gain element 143a, the 
differential value ATi is multipHed by a differential 
constant Ki responsive to the. vehicle speed de- 
tecting signal V, and the result , is given to the 
6 signal selecting element 144 as a ftrst differential 

: current l<ji- . 

In the differentiation unit. 14, the second torque 
detecting signal T 2 Is respectively given to a pri- 
mary delay element 141b and a subtracting eie- 

70 ment 142b. In the primary delay element 141b, the 
primary delay signal is outputted against the sec- 
ond torque detecting signal T* which is the input 
signal, and a primary delay signal T^ outputted 
from the . primary delay, element 141b Is given to a 

ts subtracting element 142b. In the subtracting ele- 
ment 142b. the primary ctekay signal T L2 is sub- 
tracted from the second torque detecting signal T 2 . 
and a differential value AT 2 which Is . its subtracted 
result ts given to a gain element 1 43b. The vehicle 
. 20 speed detecting signal V is also given to the gain . ( 

element 143b besides the differential value AT 2 . In 
the gain element 143b, the differential value AT 2 Is 
multiplied by a differential constant K* responsive 
to the vehicle detecting signal V. and its result is 

25 given to the signal selecting element 144 as a 
second differential current Ice. 

m the signal selecting element 144, it is con- 
stituted such that, either the first differential current 
Id, or the second differential current U Is selec- 

30 tively given to the adder 13 shown in Fig. 1 as the 
differential current l d .SpecmcaIly, the signal select- 
ing element 144 outputs the first differential current 
l d1 as the differential current I* in the case where 
the first torque detecting signal ti is not in fts 

35 saturation range, meanwhile, outputs the second 
differential current W as the differential current |n 
the case where the first torque detecting signal Ti 
. is In its saturation range. The differential current !<j 
. outputted from the signal selecting element t44 is ( 

40 given to the adder 13. 

Next, respective steering torque detection 
ranges of the first torque detecting signal Ti and 
the second torque detecting signal T 2 are de- 
scribed. Fig. 3 is a graph showing an example of a 

45 relationship between a steering torque and a signal 
voltage In the first torque detecting signal Ti and 
the second torque detecting signal Jz, wherein the 
signal voltage is plotted along the ordinate and the 
steering torque is plotted along the abscissa; With 

so respect to the first torque detecting signal Ti, the 
relationship is shown by the one-dot-chain line, and 
with respect to the second torque detecting signal 
T2» the relationship is shown by the solid line, 
bi the first torque detecting signal Ti . in the 

55 case where me detected steering torque exceeds a 
. detection range which is necessary for assisting 
the steering in the usual running state, it voltage Is 
saturated by the amplifying circuit 4. In the first 
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torque detecting signal Ti, the detection range 
becomes an effective detection, width of the steer- 
ing torque. Meanwhile, in the second torque detect- 
ing signal T2, since the signal is not amplified in 
the amplifying circuit 4 and is given directly to the 
input port aa from the first torque sensor 21, the 
signal gain is tower than that of the first torque 
detecting, signal Ti. And hence, the effective detec- 
tion width of the second torque detecting signal is 
wider than that of the first torque detecting signal 
T w and information of the steering torque in a 
range including the saturation range of the first 
torque detecting signal Ti is obtained from the 
second torque detecting signal T 2 . 

The differentiation unit 14 outputs the differen- 
tiated result of the first torque detecting signal Ti 
as a differential current in the case where tha 
first torque detecting signal Ti is not In' its satura- 
tion range. Since the first torque detecting signal 
Ti has a. high signal gain, the sufficient differential 
current l d for operating the differential control is 
outputted. The differentiation unit 14 outputs tha 
differentiated result of the second torque detecting 
signal t ? as the differential current l d in the case 
where the first torque detecting signal Ti is in its 
saturation range. Thus, it is poss&le to operate the 
differential control even in the saturation range of 
the first torque detecting signal Ti. And hence, a 
sufficient effect of the differential' control can be 
obtained for a wide range of steering torque without 
producing an inharmonious feeling h steering feel- 
ing. " , . 

Next, the content of. operation of the control 
unit 1 constituted as stated before is described with 
reference to a flow chart shown in Fig. 4. 

First, the first torque detecting signal Ti input- 
ted to the input port at. the second torque detect- 
ing signal T2 inputted to the input port aj, the 
vehicle, speed detecting signal V inputted to the 
input port 84 . and the current detecting signal I, 
inputted to the Input port as are respectively read 
(Step S1). The first torque detecting signal Ti read 
from the input port ai is subjected to phase com- 
pensation by a phase compensator 11 to proceed 
its phase (Step S2) : 

In a function generating unit 12, a target cur- 
rent I is decided on the basis of the first torque 
detecting signal Ti whose phase is .cc^npehsated 
and the vehicle speed detecting signal V given to 
the input port a* (Step S3). 

In the differentiation unit 14, simultaneously 
with the processings in Steps S2 and S3, the 
Differential value ATi of the first torque detecting 
signal Ti Is calculated (Step S4), and by multiply- 
ing the calculated differential value AT1 by a dif- 
ferential constant Ki , the first differential current \a\ 
Is obtained (step. S5). Also, simultaneously with the 
processings in Steps S4 and S5, the differential 
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value AT 2 of the second torque detecting signal T 2 
is calculated (step S6), and by multiplying the 
calculated differential value AT 2 by the differential 
constant te. the second differential current l d 2 is 

5 obtained (Step S7). 

In the signal selecting element 144, it is judged 
whether the first torque detecting signal Ti is in the 
saturation range (Step S8). In the case where it is . 
judged that the first torque detecting signal Trie 

to not in the saturation range, the first differential 
current W1 as the differential current I* is added to 
the target current I in the adder 13, and a final 
target current for driving the motor 6 is decided 
(Step S9): Meanwhile, in the case where it is 

is judged that the first torque detecting signal Ti is in 
the saturation range, the second differential current . 
la* as the differential current l d is. added to the 
target current I In the adder 13, and a final target 
current for driving the motor 6 is decided (Step 

20 S10). 

in the subtracter 15, the current detecting sig- 
nal l gh/en to the input port as is subtracted from 
the final target current decided as stated before. 
The subtracted result by the subtracter 1 5 is sub- 

25 jected to the PID control in a motor target voltage 
calculating unit 16 to decide a target voltage of the 
motor (Step S1 1). The motor driving circuit 5 drives 
the motor 6 (Step S12) to assist the steering re- 
sponsive to the PWM signal given from the motor 

so target voltage calculating unit 16. 

Fig. 5 is a block diagram showing a configura- 
. tion of a cbntrolBng apparatus for a power steering 
system sh owing another embodiment of the 
present invention, wherein same or borresponding . 

35 parts of Fig. 1 are designated by same reference 
characters and their explanation is omitted. 

In Fig. 5, a point different from the controlling 
apparatus of Fig. 1 is the one where the detecting 
signal of the second torque sensor 22 is used as 

40 the second, torque detecting signal T^ in the dif- 
ferentiation unit 14. That is, originally it is arranged, 
such that the detecting signal is given directly to 
the input port &2 from the second torque sensor 22 
which is the sensor for detecting the steering 

45 torque for the fail-safe processing as stated above, 
and such that said detecting signal is divided into 
the second torque detecting signal T 2 which is 
differentiated m the differentiation unit 14 and a 
signal which receives the fail-safe processing, ft is 

so also arranged such that, the detecting signal of the 
first torque sensor 21 is given to the input port ai 
via the amplifying circuit 4, and at the same time, 
given to the Input port a* , and the signal given to 
the input port as serves as the signal for the fail- 

55 safe processing. Other configurations are as same 
as the embodiment shown b Fig. 1 . and its opera- 
tion Is also same as that of the controlling appara- 
tus shown in Fig. 1 . 
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As stated above, in the controlling apparatus . 
for the power steering system according to the 
present Invention, in the case where the first torque 
detecting signal Ti is not saturated, .though the 
driving current of the motor 6 is adjusted on the 5 
basis of its differentiated signal, since the gain of 
the first torque detecting signal Ti is relatively high 

.and its differentia? value is large, an adjusting 
amount of the driving current of the motor 6 can be 
obtained sufficiently, in the case, where the first to 
torque detecting signal Ti is saturated, since the 
driving current of the motor 8 is adjusted on the 
basis of its differentiated signal, the adjusting 
amount of the motor 8 is obtained even in a torque 
range wherein the first torque detecting signal Ti is is 
saturated- Thereby, it is possible to obtain the 
adjusting amount of the driving current control val- 
ue of the motor 6 for a wide range of steering . 
torque. As such, sinca the driving current adjusting 
amount of the. motor 6 is obtained even when the 20 

■ first torque detecting signal Ti is saturated, the 
present invention is very effective In obtaining the 
effect of differential control sufficiently for the wide 
range of steering torque, without producing an in- 
harmonious feeling in steering feeling. 25 
As this invention may be embodied in several 

. forms without departing from the spirit of essential 
characteristics thereof, the present embodiment is 
therefore illustrative and not restrictive, since the 
scope of the invention is defined by the appended 30 
claims rather than by the description preceding 
them, and ail changes that fall within the meets and 
bounds of the claims, or equivalence of such meets 
and bounds thereof are therefore intended to be 
embraced by the claims. . 35 

Claims 

1. A controlling apparatus for power steering sys- 
tem including a torque sensor (21) for detect- 40 
ing steering torque applied to a steering wheel, 
and a steering assisting motor (6) which is 
driven on the basis of a detecting signal of 
• said torque sensor (21), comprising: 

means (12) for generating a driving current 4s 
of said motor (6) responsive to the delecting 
signal ol said torque sensor (21); 

means <4) for amplifying the detecting sig- 
nal of said torque sensor (21) to a first torque 
detecting signal (Ti); so 

differentiation means (14) for differentiating 
said first torque detecting signal (Ti) and the 
unamplified detecting signal of said torque 
sensor (21) as a second torque detecting sig- 
nal (T2), compensating each differentiated slg- ss 
nal responsive to a detected signal of a vehicle 
state, and selectively outputting either of com- 
pensated signals corresponding to said first 



torque detecting signal (Ti ); and 

means (13) for adjusting the driving cur- 
rent of said motor (6) on the basis of the signal 
outputted from said differentiating means (14). 

2. A controlling apjparatus for power steering sys- 
tem as set forth in claim 1, wherein said de- 
tected signal of the vehicle state is a vehicle 
speed detecting signal (V) detected by a ve- 
hicle speed sensor (3). 

a A controlling apparatus for power steering sys- 
tem including a torque sensor (21) for detect- 
ing steering torque appBed to a steering wheel, 
and a steering assisting motor (6) which is 
driven on the basis of a detecting signal of 
said torque sensor (21), comprising: 

an amplifying circuit (4) which amplifies 
said detecting signal of said torque sensor (21) 
and outputs a first torque detecting signal (Ti) 
Which saturates, in a predetermined torque 
range; 

a function generating unit (12) which con- 
verts said first torque detecting signal (Ti) 
according to a predetermined function to gen- 
erate a driving current of sard, motor (6): 

a differentiation unit (14) having: 

elements (141a, 142a) which Differentiate 
said first torque detecting signal (Ti ); 

elements (1.41b, 142b) which differentiate 
the detecting signal of said torque sensor (21) 
as a second torque detecting signal (T 2 ); 

a first compensating element (143a) which 
compensates the differentiated signal of said 
first torque detecting signal (Ti) correspondingi 
to a detected signal of a vehicle state; 

a second compensating element (143b) 
which compensates the Differentiated signal of 
said second torque detecting signal (T 2 ) cor- 
responding to said detected signal of the ve- 
hicle state; 

a selecting element (144) which judges 
whether said first torque detecting signal (Ti) 
is in said predetermined torque range or not, 
outputs the output signal of said first com- 
pensating element (143a) in the case where 
said first torque detecting signal (Ti) Is not in 
said predetermined torque range, and outputs 
the output signal of said second compensating 
element (143b) in the case where said first 
torque detecting signal (Ti) is m said predeter- 
mined torque range; and 

an adder (13) which adds the signal out- 
putted from said drfferentiatfon unit (|4) and 
the driving current of said motor (6) tor adjust- 
ment 

4, A controlling apparatus for power steering sys- 
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tern as set forth in claim 3, wherein said de- 
tected signal of the vehicle state is a vehicle 
speed detecting signal (V> detected by a ve- 
hicle speed sensor (3). 

5 

5. A controlling apparatus for power steering sys- 
tem including a first torque sensor (21) and a 
second torque sensor (22) for detecting steer- 
ing torque applied to a steering wheel, and 8 
steering assisting motor (6) which is driven on it? 
the basis of a detecting signal of said first 
torque sensor (21), comprising: 

means (12) for generating a driving Current 
of said motor (6) responsive to said detecting 
signal of said first torque sensor (21); 75 

means (4) for amplifying said detecting 
signal of said first torque sensor (21) to a fist 
torque detecting signal <Ti ); 

differentiation means (14) for differentiating - 
said first torque detecting signal (Ti) and the 20 
unamplified detecting signal of said second 
torque sensor (22) as a second torque detect- 
ing signal (T2), compensating each differen- 
tiated signal responsive to a detected signal of 
a vehicle state, and selectively outputting et- 25 
ther of compensated signals corresponding to 
said first torque detecting signal (Tt); and 

means (13) for adjusting the driving cur* 
rent of said motor (6) on the basis of the signal 
selectively outputted from said differentiation so 
means (14). 

6. A controlling apparatus for power steering sys- 
tem as set forth in claim 5, wherein said de- 
tected signal of the vehicle state is a vehicle 35 
speed detecting signal (V) detected by a ve- 
hicle speed sensor (3). 

7. A controlling apparatus for power steering sys-" 
tern including a first torque sensor (21) and a 40 
second torque sensor (22) for detecting steer-. . 
ing torque applied to a steering wheel, and a 
steering assisting motor (6) which is driven on 

the basis of a detecting signal of said first 
torque sensor (21), comprising: 46 

an amplifying circuit (4) which amplifies . 
the detecting signal of said first torque sensor 
(21) and outputs a first torque detecting signal . 
: (Ti) which saturates in a predetermined torque 
range; so 

a function generating unit (12) which con- 
verts said first torque detecting signal (Ti) 
according to a predetermined function to gen- 
erate a driving current of said motor (6); 

a differentiation unit (14) having: 55 

eterhents (141a, 142a) which differentiate 
said first torque detecting signal (ti ); 

elements (141b, 142b) which differentiate 



the detecting signal of said second torque sen- 
sor (22) as a second torque detecting signal 
(T*>; 

a first compensating element (143a) which 
compensates the differentiated signal of said 
first torque detecting signal (Ti ) corresponding 
to a detected signal of a vehicle state; 

a second compensating element (143b) 
which compensates the differentiated signal of 
said second torque detecting signal (T 2 ) cor- 
responding to said detected signal of the ve- 
hicle state; 

a selecting element (144) which judges 
whether said first torque detecting signal (Ti) 
is in said predetermined torque range or not, 
outputs the output signal of said first com- 
pensating element (143a) in the case where 
said first torque detecting signal (Ti) is not In 
said predetermined torque range, and outputs 
the output signal of said second compensating 
element (143b) in the case where said first 
torque detecting signal (Ti ) is in said predeter- 
mined torque range; and 

ah adder (13) which adds the signal out-: 
putted from said differentiation unit (14) and 
the driving current of said motor (6) for adjust- 
ment. 

a A controlling apparatus for power steering sys- 
tem as set forth in claim 7; wherein said de- 
tected signal of the vehicle state is a vehicle 
speed detecting signal (V) detected by a ve- 
hicle speed sensor (3). 
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